Protection against UV-induced systemic immunosuppression in mice by a single topical application of the antioxidant vitamins C and E.
Reactive oxygen species are involved in UV-induced suppression of the immune system. Topical treatment with the antioxidant vitamins C (L-ascorbic acid, ASC) and E (D-alpha-tocopherol, TOC) can support the endogenous antioxidant defence system and prevent immunosuppression. Mice were topically treated with a single dose of ASC, TOC or a combination and irradiated with UVB. Then systemic immunosuppression was measured using a model based on the induction of a contact hypersensitivity response to dinitrofluorobenzene. To investigate the mechanism of protection, cis-urocanic acid-induced immunosuppression was investigated in a different contact hypersensitivity model measuring local immunosuppression. The levels of ASC and TOC in the epidermis were determined by HPLC. Both ASC and TOC prevented UV-induced suppression of the contact hypersensitivity response. TOC was effective at doses of 2.5 to 10 nmol/cm2 and ASC at 0.5 to 5 micromol/cm2. At the highest dose, the response in the ASC-treated mice was no longer significantly different from that in the positive control group. Contrary to expectations, combinations of the two compounds did not provide additional protection. The experiments with ASC or TOC against immunosuppression by cis-urocanic acid also yielded protection, but this was less efficient than against UV. The concentrations of ASC and TOC in the epidermis were so low that UVB absorption could be excluded as the cause of the protection. ASC and TOC can be used to prevent systemic UV-induced immunosuppression. They are effective at relatively low doses after a single topical application prior to the irradiation.